(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 136 975 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


(51) Intel* G09G 3/28, G09G 3/20 


2fi nQ 2flni Bulletin 2flmftQ 




(86) International application number: 


Application numuer. uuyo/ 1 u/.o 


PCT/JP00/06212 


Rata r\f filmn- 1 i HQ Oflftfi 

uaie ot Tiling, l i.uy.zuuu 


(87) International publication number: 




WO 01/26086 (12.04.2001 Gazette 2001/15) 


(84) Designated Contracting States: 


• ISHIKAWA, Yulchl 


DE FR GB 


Ibaraki-shi, Osaka 567-0895 (JP) 




• MO RITA, Tomoko 


(30) Priority: 04.10.1999 JP 28322899 


Hlrakata-shi, Osaka 573-0065 (JP) 


(71 ) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 


(74) Representative: 


CO., LTD. 


Leson, Thomas Johannes Alois, Dipl.-lng. et al 


Kadoma-shi, Osaka 571-8501 (JP) 


Tledtke-Buhling-Kinne & Partner GbR, 




TBK-Patent, 


(72) Inventors: 


Bavarlaring 4 


• KASAHARA, Mitsuhiro 


80336 MUnchen (DE) 


Hirakata-shi, Osaka 573-0162 (JP) 





(54) DISPLAY DEVICE AND METHOD OF CONTROLLING ITS BRIGHTNESS 



(57) A temperature difference estimated value is 
found from a video signal using a temperature estimated 
value representing the temperature of the panel outer 
periphery of a display screen of a PDP and a reference 
value representing the temperature of the panel outer 



periphery of the PDP which is outputted from a panel 
periphery temperature setter by a temperature differ- 
ence estimator, and the luminance of an image dis- 
played on a display is controlled depending on the tem- 
perature difference estimated value by a controller and 
a brightness controller. 
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Description 

Technical Field 

[0001] The present invention relates to a display de- 5 
vice for displaying an image with luminance correspond- 
ing to a video signal inputted from the exterior and a 
luminance control method therefor. 

Background Art 

[0002] Plasma display devices using PDPs (Plasma 
Display Panels) have the advantage that thinning and 
larger screens are possible. In the plasma display de- 
vices, images are displayed by utilizing light emission in 
cases where discharge cells composing pixels are dis- 
charged. As light is thus emitted, heat is generated on 
a glass surface composing the PDP, so that the higher 
the luminance of an image becomes, the larger the 
amount of heat generation becomes. Therefore, the 
temperature of the glass surface is raised. In the worst 
case, the glass surface is damaged. 
[0003] In order to solve the above-mentioned prob- 
lem, an example of a conventional display device is a 
display device disclosed in JP-A-1 1-1 94745. In the dis- 
play device, the whole surface of a display screen is di- 
vided into a plurality of blocks, temperature estimated 
values are calculated with respect to all the blocks, and 
the maximum value of the calculated estimated temper- 
atures is compared with a reference temperature to pro- 
duce a luminance correction coefficient. The luminance 
of the display screen is controlled by the luminance cor- 
rection coefficient. 

[0004] A display on which an image is displayed is 
generally fixed in its outer periphery. Damage to the dis- 
play caused by the rise in the temperature with the in- 
crease in the luminance may occur in the vicinity of the 
outer periphery of the display in most cases. That is, the 
damage to the display depends on the temperature dif- 
ference rather than the maximum temperature. Gener- 
ally, the temperature difference between the outer pe- 
riphery of the display where no heat is generated and 
the outer periphery of the display screen of the display 
where heat is generated is the largest. The display may 
be damaged by thermal stress created by the tempera- 
ture difference in many cases. 
[0005] In the conventional display device, however, 
only when the maximum value of the estimated temper- 
atures reaches not less than the reference temperature, 
that is, when the temperature of any portion on the dis- 
play screen exceeds its certain upper-limit value, the lu- 
minance is controlled. Therefore, the luminance cannot 
be always controlled when excessive thermal stress is 
exerted on the outer periphery, which is most easily 
damaged, of the display, thereby making it impossible 
to reliably prevent the display from being damaged. 
[0006] In the conventional display device, the whole 
of the display screen is divided into a plurality of blocks, 



and the estimated temperatures are calculated with re- 
spect to all the blocks. Accordingly, operation process- 
ing becomes complicated, and long time is required to 
perform the operation processing. Particularly in recent 
years, it has been desired to make a display image high- 
ly precise. The number of pixels composing the display 
screen, that is, the number of discharge cells has tended 
to be increased. In this case, the above-mentioned op- 
eration processing has increasingly become complicat- 
ed, and the processing time is lengthened. 

Disclosure of Invention 

[0007] An object of the present invention is to provide 
a display device capable of more reliably preventing a 
display from being damaged and a luminance control 
method therefor. 

[0008] Another object of the present invention is to 
provide a display device capable of more reliably pre- 
venting a display from being damaged in a small amount 
of operation and a luminance control method therefor. 
[0009] A display device according to an aspect of the 
present invention comprises a display for displaying an 
image with luminance corresponding to a video signal 
inputted from the exterior; a temperature estimation cir- 
cuit for estimating from the video signal a temperature 
estimated value corresponding to the temperature of a 
display screen of the display; an operation circuit for 
finding a temperature difference estimated value using 
a reference value corresponding to the temperature of 
the outer periphery of the display and the temperature 
estimated value; and a control circuit for controlling the 
luminance of the image displayed on the display on the 
basis of the temperature difference estimated value. 
[0010] In the display device, the temperature estimat- 
ed value corresponding to the temperature of the display 
screen of the display is estimated from the video signal, 
and the temperature difference estimated value is found 
using the temperature estimated value and the refer- 
ence value corresponding to the temperature of the out- 
er periphery of the display, to control the luminance of 
the image displayed on the display on the basis of the 
temperature difference estimated value. Generally, the 
display on which the image is displayed is fixed in its 
outer periphery. Accordingly, damage to the display 
caused by the rise in the temperature with the increase 
in the luminance may occur in the vicinity of the outer 
periphery of the display in most cases. Therefore, the 
luminance is controlled depending on the temperature 
difference estimated value found from the temperature 
estimated value corresponding to the temperature of the 
display screen and the temperature of the outer periph- 
ery of the display, as described above, so that the lumi- 
nance can be controlled on the basis of the temperature 
difference between the outer periphery of the display 
which most greatly affects the damage to the display 
and the display screen, thereby making it possible to 
more reliably prevent the display from being damaged. 
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[0011] It is preferable that the temperature estimation 
circuit estimates the temperature estimated value cor- 
responding to the temperature of the outer periphery of 
the display screen of the display. 
[0012] In this case, the temperature difference esti- 
mated value corresponding to the temperature of the 
outer periphery of the display screen of the display is 
estimated from the video signal, and the temperature 
difference estimated value is found using the tempera- 
ture estimated value and the reference value corre- 
sponding to the temperature of the outer periphery of 
the display, to control the luminance of the image dis- 
played on the display on the basis of the temperature 
difference estimated value. The temperature difference 
estimated value is found from the temperature estimat- 
ed value corresponding to the temperature of the outer 
periphery of the display screen and the reference value 
corresponding to the temperature of the outer periphery 
of the display. Accordingly, the luminance can be con- 
trolled on the basis of the temperature difference be- 
tween the outer periphery of the display which greatly 
affects the damage to the display and the outer periph- 
ery of the display screen closest to the outer periphery, 
thereby making it possible to more reliably prevent the 
display from being damaged. Further, the temperature 
estimated value operated in order to find the tempera- 
ture difference estimated value is limited to the temper- 
ature estimated value for the outer periphery of the dis- 
play screen of the display. Accordingly, the amount of 
operation is made smaller than that in a case where the 
temperature estimated value on the whole of the display 
screen, so that the processing is simplified, and the 
processing time is shortened. As a result, it is possible 
to more reliably prevent the display from being damaged 
in a small amount of operation. 
[0013] It is preferable that the display comprises first 
and second boards between which a plurality of light 
emitting elements are formed and to which its outer pe- 
riphery is fixed, and the outer periphery of the display 
includes a portion between the light emitting element po- 
sitioned in the outermost periphery out of the plurality of 
light emitting elements and a fixed portion of the first and 
second boards. 

[0014] In this case, the reference value corresponds 
to the temperature of the portion between the light emit- 
ting element positioned in the outermost periphery and 
the fixing portion of the first and second boards. Accord- 
ingly, the luminance can be controlled using as a basis 
the temperature of the portion most easily damaged, 
thereby making it possible to more reliably prevent the 
display from being damaged. 

[001 5] It is preferable that the temperature estimation 
circuit estimates the temperature estimated value by in- 
tegrating data relating to the luminance from the video 
signal and subtracting the amount of dissipated heat 
therefrom, and the operation circuit subtracts the refer- 
ence value from the temperature estimated value, to find 
the temperature difference estimated value. 



[0016] In this case, the data relating to the luminance 
is integrated from the video signal, and the amount of 
dissipated heat is subtracted therefrom, thereby making 
It possible to find the temperature estimated value cor- 

5 responding to the truer temperature. Consequently, the 
luminance is controlled on the basis of the temperature 
difference estimated value obtained by subtracting the 
reference value from the temperature estimated value. 
Accordingly, it is possible to control the luminance with 

10 higher precision to more reliably prevent the display 
from being damaged. 

[001 7] It is preferable that the control circuit lowers the 
luminance of the image displayed on the display with 
the increase in the temperature difference estimated 
15 value. 

[0018] In this case, the luminance is lowered with the 
increase in the temperature difference estimated value, 
thereby making it possible to more reliably prevent the 
display from bejng damaged. 
20 [0019] It is preferable that the control circuit lowers the 
maximum luminance of the image displayed on the dis- 
play with the increase in the temperature difference es- 
timated value. 

[0020] In this case, the maximum luminance is low- 
25 ered with the increase in the temperature difference es- 
timated value, thereby making it possible to more relia- 
bly prevent the display from being damaged as well as 
making it possible to display, when the luminance other 
than the maximum luminance is displayed as it is, a 
30 good image corresponding to the luminance of the video 
signal itself. 

[0021] It is preferable that the display displays the im- 
age with a gray scale corresponding to the video signal 
out of a plurality of gray scales, and the control circuit 

35 lowers the luminance of the image displayed on the dis- 
play at the same ratio for each of the gray scales. 
[0022] In this case, the luminance is lowered at the 
same ratio for each gray scale, thereby making it pos- 
sible to lower the luminance of the display without giving 

40 a visually uncomfortable feeling to a viewer. 

[0023] It is preferable that the display displays the im- 
age with a gray scale corresponding to the video signal 
using a plurality of light emitting formats which are the 
same in the total number of gray scales and differ in the 

45 number of light emitting pulses on each of the gray 
scales, and the control circuit controls the luminance of 
the image displayed on the display using the light emit- 
ting format selected depending on the temperature dif- 
ference estimated value out of the plurality of light emit- 

50 ting formats. 

[0024] In this case, the luminance can be controlled 
by switching the plurality of light emitting formats in the 
order of their decreasing numbers of light emitting puls- 
es on the same gray scale with the increase in the tem- 

55 perature difference estimated value, thereby making it 
possible to lower the luminance without greatly chang- 
ing the total number of gray scales. 
[0025] It is preferable that the control circuit divides 
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the display screen of the display into a plurality of blocks, 
extracts from the plurality of blocks the peripheral block 
adjacent to the outer periphery of the display screen, 
and lowers the luminance of the peripheral block. 
[0026] In this case, the luminance of the peripheral 
block adjacent to the outer periphery of the display 
screen is lowered. Accordingly, the image in the block 
inside the display screen can be displayed with the lu- 
minance of the video signal itself, thereby making it pos- 
sible to provide a display screen having no visually un- 
comfortable feeling by the viewer as well as to more re- 
liably prevent the outer periphery of the display from be- 
ing damaged. 

[0027] It is preferable that the control circuit divides a 
display screen of the display into a plurality of blocks, 
extracts from the plurality of blocks the peripheral block 
adjacent to the outer periphery of the display screen, 
and makes the luminance of the peripheral block lower 
than that of the block inside the display screen of the 
display. 

[0028] In this case, the luminance of the peripheral 
block is made lower than that of the block inside the dis- 
play screen. Accordingly, the luminance of the display 
screen is smoothly changed, thereby making it possible 
to provide a display screen having no visually uncom- 
fortable feeling by the viewer as well as to more reliably 
prevent the outer periphery of the display from being 
damaged. 

[0029] It is preferable that the display device further 
comprises a block extraction circuit for dividing the dis- 
play screen of the display into a plurality of blocks and 
extracting from the plurality of blocks the peripheral 
blocks adjacent to the outer periphery of the display 
screen, the temperature estimation circuit estimates the 
temperature estimated values for the peripheral blocks, 
the operation circuit finds a peripheral block tempera- 
ture difference estimated value from the temperature 
estimated values estimated for the peripheral blocks, 
and the control circuit controls the luminance for each 
of the peripheral blocks on the basts of the peripheral 
block temperature difference estimated value. 
[0030] In this case, the display screen is divided into 
the plurality of blocks, and the luminance is controlled 
for each of the peripheral blocks adjacent to the outer 
periphery of the display screen. Accordingly, the lumi- 
nance can be controlled more finely, thereby making it 
possible to provide a display screen having no visually 
uncomfortable feeling by the viewer as well as to more 
reliably prevent the outer periphery of the display from 
being damaged. 

[0031] It is preferable that the control circuit controls 
the luminance for each of the peripheral blocks such that 
the amount of controlled luminance between the adja- 
cent peripheral blocks is smoothly changed on the basis 
of the peripheral block temperature difference estimated 
value. 

[0032] In this case, the amount of controlled lumi- 
nance between the adjacent peripheral blocks is 



smoothly changed. Accordingly, a display screen having 
no visually uncomfortable feeling can be provided for the 
viewer, and thermal stress created in the outer periphery 
of the display is smoothly changed, thereby making it 
5 possible to more reliably prevent the display from being 
damaged. 

[0033] It is preferable that the display device further 
comprises a block extraction circuit for dividing the dis- 
play screen of the display into a plurality of blocks and 

10 extracting from the plurality of blocks the peripheral 
blocks adjacent to the outer periphery of the display 
screen, the temperature estimation circuit estimates the 
temperature estimated values for the peripheral blocks, 
the operation circuit finds, out of the temperature esti- 

*5 mated values estimated for the peripheral blocks, pe- 
ripheral block temperature difference estimated values 
for the peripheral blocks, and extracts from the periph- 
eral block temperature difference estimated values the 
maximum peripheral block temperature difference esti- 

20 mated value, and the control circuit controls the lumi- 
nance of the image displayed on the display on the basis 
of the maximum peripheral blocktemperature difference 
estimated value. 

[0034] In this case, the luminance is controlled using 
25 the maximum peripheral block temperature difference 
estimated value representing the largest temperature 
difference in the peripheral blocks, thereby making it 
possible to more reliably prevent the display from being 
damaged. Further, the luminance is controlled by the 
30 maximum peripheral block temperature difference esti- 
mated value, thereby simplifying processing for control- 
ling the luminance. 

[0035] It is preferable that the reference value in- 
cludes a plurality of reference values which differ de- 
35 pending on the position of the outer periphery of the dis- 
play. 

[0036] In this case, the luminance of the image dis- 
played on the display can be controlled using the plural- 
ity of reference values which differ depending on the po- 

40 sition of the outer periphery of the display. Accordingly, 
a high reference value is set in a portion where the tem- 
perature is easily raised, while a low reference value is 
set in a portion where the temperature is not easily 
raised, thereby making it possible to control the lumi- 

45 nance on the basis of each of the reference values. As 
a result, the display can be more reliably prevented from 
being damaged, and the luminance is not lowered any 
more than necessary. 

[0037] It is preferable that the display device further 
so comprises a measurement circuit for measuring the 
temperature of the outer periphery of the display and 
outputting to the operation circuit the reference value 
corresponding to the measured temperature. 
[0038] In this case, the temperature of the outer pe- 
55 riphery of the display is directly measured, thereby mak- 
ing it possible to control the luminance on the basis of 
the reference value corresponding to the temperature. 
Even when the reference value is changed by the vari- 
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ation in outside air temperature, for example, it is pos- 
sible to reliably prevent the display from being damaged. 
[0039] A luminance control method for a display de- 
vice according to another aspect of the present inven- 
tion is a luminance control method for a display device 
comprising a display for displaying an image with lumi- 
nance corresponding to a video signal inputted from the 
exterior, characterized by comprising the steps of esti- 
mating from the video signal a temperature estimated 
value corresponding to the temperature of a display 
screen of the display; finding a temperature difference 
estimated value using a reference value corresponding 
to the temperature of the outer periphery of the display 
and the temperature estimated value; and controlling 
the luminance of the image displayed on the display on 
the basis of the temperature difference estimated value. 
[0040] In the luminance control method for the display 
device, the temperature estimated value corresponding 
to the temperature of the display screen of the display 
is estimated from the video signal, and the temperature 
difference estimated value is found using the tempera- 
ture estimated value and the reference value corre- 
sponding to the temperature of the outer periphery of 
the display, to control the luminance of the image dis- 
played on the display on the basis of the temperature 
difference estimated value. Generally, the display on 
which the image is displayed is fixed in its outer periph- 
ery. The damage to the display caused by the increase 
in the luminance may occur in the vicinity of the outer 
periphery of the display in most cases. Consequently, 
the luminance is controlled depending on the tempera- 
ture difference estimated value found from the temper- 
ature estimated value corresponding to the temperature 
of the display screen and the reference value corre- 
sponding to the temperature of the outer periphery of 
the display, thereby making it possible to control the lu- 
minance on the basis of the temperature difference be- 
tween the outer periphery of the display which most 
greatly affects the damage to the display and the display 
screen and to more reliably prevent the display from be- 
ing damaged. 

[0041] It is preferable that the temperature estimating 
step comprises the step of estimating the temperature 
estimated value corresponding to the temperature of the 
outer periphery of the display screen of the display. 
[0042] In this case, the temperature estimated value 
corresponding to the temperature of the outer periphery 
of the display screen of the display is estimated from the 
video signal, and the temperature difference estimated 
value is found using the temperature estimated value 
and the reference value corresponding to the tempera- 
ture of the outer periphery of the display, to control the 
luminance of the image displayed on the display on the 
basis of the temperature difference estimated value. 
The temperature difference estimated value is found 
from the temperature estimated value corresponding to 
the temperature of the outer periphery of the display 
screen and the reference value corresponding to the 



temperature of the outer periphery of the display. Ac- 
cordingly, the luminance can be controlled on the basis 
of the temperature difference between the outer periph- 
ery of the display which most greatly affects the damage 
5 to the display and the outer periphery of the display 
screen closest to the outer periphery of the display, 
thereby making it possible to more reliably prevent the 
display from being damaged. Further, the temperature 
estimated value operated in order to find the tempera- 
ture difference estimated value is limited to the temper- 
ature estimated value for the outer periphery of the dis- 
play screen of the display. Accordingly, the amount of 
operation is made smaller than that in a case where the 
temperature estimated value on the whole of the display 
screen is operated, so that the processing is simplified, 
and the processing time is shortened. As a result, it is 
possible to more reliably prevent the display from being 
damaged in a small amount of operation. 
[0043] It is preferable that the display displays the im- 
age on a gray scale corresponding to the video signal 
using a plurality of light emitting formats which are the 
same in the total number of gray scales and differ in the 
number of light emitting pulses on each of the gray 
scales, and the controlling step comprises the step of 
controlling the luminance of the image displayed on the 
display using the light emitting format selected depend- 
ing on the temperature difference estimated value out 
of the plurality of light emitting formats. 
[0044] In this case, the luminance can be controlled 
by switching the plurality of light emitting formats in the 
order of their decreasing numbers of light emitting puls- 
es on the same gray scale with the increase in the tem- 
perature difference estimated value, thereby making it 
possible to lower the luminance without greatly chang- 
ing the total number of gray scales. 
[0045] It is preferable that the controlling step com- 
prises the step of dividing the display screen of the dis- 
play into a plurality of blocks, extracting from the plurality 
of blocks the peripheral blocks adjacent to the outer pe- 
riphery of the display screen, and lowering the lumi- 
nance of the peripheral blocks. 
[0046] In this case, the luminance of the peripheral 
blocks adjacent to the outer periphery of the display 
screen is lowered. Accordingly, the image in the block 
inside the display screen can be displayed with the lu- 
minance of the video signal itself, thereby making it pos- 
sible to provide a display screen having no visually un- 
comfortable feeling by the viewer as well as to more re- 
liably prevent the outer periphery of the display from be- 
ing damaged. 

[0047] It is preferable that the luminance control meth- 
od for the display device further comprises the step of 
dividing the display screen of the display into a plurality 
of blocks and extracting from the plurality of blocks the 
peripheral blocks adjacent to the outer periphery of the 
display screen, the temperature estimating step com- 
prises the step of estimating the temperature estimated 
values for the peripheral blocks, the temperature differ- 
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ence estimated value operating step comprises the step 
of finding a peripheral block temperature difference es- 
timated value from the temperature estimated values 
estimated for the peripheral blocks, and the controlling 
step comprises the step of controlling the luminance for 
each of the peripheral blocks on the basis of the periph- 
eral block temperature difference estimated value. 
[0048] In this case, the display screen is divided into 
the plurality of blocks, and the luminance is controlled 
for each of the peripheral blocks adjacent to the outer 
periphery of the display screen. Accordingly, the lumi- 
nance can be controlled more finely, thereby making it 
possible to provide a display screen having no visually 
uncomfortable feeling by the viewer as well as to more 
reliably prevent the outer periphery of the display from 
being damaged. 

Brief Description of Drawings 

[0049] 

Fig. 1 is a block diagram showing the configuration 
of a plasma display device according to a first em- 
bodiment of the present invention. 
Fig. 2 is a block diagram showing the configuration 
of a temperature difference estimator shown in Fig. 
1. 

Fig. 3 is a block diagram showing the configuration 

of a brightness controller shown in Fig. 1 . 

Fig. 4 is a block diagram showing the configuration 

of a display shown in Fig. 1 . 

Fig. 5 is a schematic view showing the configuration 

of a PDP shown in Fig. 4. 

Fig. 6 is a diagram showing sub-fields used for each 
gray scale level in a case where an image is dis- 
played on 256 gray scales. 
Fig. 7 is a diagram showing the respective numbers 
of light emitting pulses in each sub-field in different 
light emitting formats. 

Fig. 8 is a diagram showing the relationship be- 
tween a temperature difference estimated value 
and a multiplication factor in a case where light emit- 
ting formats A to E shown in Fig. 7 are used. 
Fig. 9 is a diagram showing the relationship be- 
tween a temperature difference estimated value 
and luminance after control in a case where the 
temperature difference estimated value and the 
multiplication factor shown in Fig. 8 are used. 
Fig. 10 is a diagram showing the relationship be- 
tween a temperature difference estimated value 
and a multiplication factor in a case where a light 
emitting format A shown in Fig. 7 is used. 
Fig. 11 is a diagram for explaining a second lumi- 
nance control method for the plasma display device 
shown in Fig. 1 . 

Fig. 1 2 is a diagram for explaining a third luminance 
control method for the plasma display device shown 
in Fig. 1. 



Fig. 1 3 is a block diagram showing the configuration 
of a plasma display device according to a second 
embodiment of the present invention. 
Fig. 1 4 is a block diagram showing the configuration 
5 of a temperature difference estimator shown in Fig. 
13. 

Fig. 15 is a diagram showing an example of a tem- 
perature estimated value and a peripheral block 
temperature difference estimated value which are 

10 estimated for each peripheral block. 

Fig. 16 is a diagram showing an example of a pe- 
ripheral block temperature difference estimated val- 
ue and a multiplication factor by a first luminance 
control method for the plasma display device shown 

15 in Fig. 13. 

Fig. 17 is a diagram showing an example of a pe- 
ripheral block temperature difference estimated val- 
ue, a peripheral block temperature difference esti- 
mated value after filtering processing, and a mufti- 

20 plication factor by a second luminance control 
method for the plasma display device shown in Fig. 
13. 

Fig. 1 8 is a block diagram showing the configuration 
of a plasma display device according to a third em- 
25 bodiment of the present invention. 

Fig. 1 9 is a block diagram showing the configuration 
of a temperature difference estimator shown in Fig. 
18. 

Fig. 20 is a diagram showing an example of a tem- 
30 perature difference estimated value, a peripheral 
block temperature difference estimated value, and 
a maximum peripheral block temperature difference 
estimated value which are estimated for each pe- 
ripheral block. 

35 Fig. 21 is a block diagram showing the configuration 
of a plasma display device according to a fourth em- 
bodiment of the present invention. 

Best Mode for Carrying Out the Invention 

40 

[0050] An AC-type plasma display device will be de- 
scribed as an example of a display device according to 
the present invention. A display device to which the 
present invention is applied is not particularly limited to 
45 the AC-type plasma display device. The present inven- 
tion is similarly applicable to another display device, pro- 
vided that the temperature of a display screen is 
changed by a change in luminance. 
[0051] A plasma display device according to a first 
so embodiment of the present invention will be first de- 
scribed. Fig. 1 is a block diagram showing the configu- 
ration of the plasma display device according to the first 
embodiment of the present invention. 
[0052] The plasma display device shown in Fig. 1 
55 comprises a display 1 , a brightness controller 2, a con- 
troller 3, a temperature difference estimator 4, and a 
panel periphery temperature setter 5. 
[0053] A video signal VS is inputted to the brightness 
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controller 2 and the temperature difference estimator 4. 
The panel periphery temperature setter 5 sets a refer- 
ence value To representing the temperature of the panel 
outer periphery of the display 1 , and outputs the refer- 
ence value To to the temperature difference estimator 
4. The temperature difference estimator 4 calculates a 
temperature difference estimated value Td representing 
the difference between the temperature of the panel out- 
er periphery of the display 1 and the temperature of the 
display screen of the display 1 using the video signal VS 
and the reference value To, and outputs the temperature 
difference estimated value Td to the controller 3. 
[0054] The controller 3 outputs to the brightness con- 
troller 2 a brightness control signal LC for controlling the 
luminance of the display screen of the display 1 depend- 
ing on the temperature difference estimated value Td. 
The brightness controller 2 outputs to the display 1 a 
data driver driving control signal DS, a scan driver driv- 
ing control signal CS, and a sustain driver driving control 
signal US for displaying an image with luminance cor- 
responding to the brightness control signal LC. 
[0055] Fig. 2 is a block diagram showing the configu- 
ration of the temperature difference estimator 4 shown 
in Fig. 1 . As shown in Fig. 2, the temperature difference 
estimator 4 comprises a periphery adjacent portion sep- 
arator 41 , an integration circuit 42, a dissipated heat 
subtraction circuit 43, and a subtracter 44. 
[0056] The periphery adjacent portion separator 41 
receives the video signal VS, separates from the video 
signal VS a portion of a periphery adjacent portion ad- 
jacent to the outer periphery of the display screen of the 
display 1 from the video signal VS and outputs the sep- 
arated portion to the integration circuit 42. The video sig- 
nal VS includes not only an inherent video signal but 
also a vertical synchronizing signal, a horizontal syn- 
chronizing signal, and so forth. The periphery adjacent 
portion is separated using the horizontal synchronizing 
signal, the vertical synchronizing signal, and so forth. 
[0057] The integration circuit 42 integrates data relat- 
ing to luminance from the video signal for the periphery 
adjacent portion separated by the periphery adjacent 
portion separator 41 , for example, a luminance signal 
for the periphery adjacent portion, and outputs the inte- 
grated luminance signal to the dissipated heat subtrac- 
tion circuit 43. 

[0058] The dissipated heat subtraction circuit 43 sub- 
tracts the amount of dissipated heat from the integrated 
luminance signal for the periphery adjacent portion to 
calculate a temperature estimated value Te represent- 
ing the temperature of the periphery adjacent portion, 
and outputs the temperature estimated value Te to the 
subtracter 44. 

[0059] The subtracter 44 subtracts the reference val- 
ue To forthe panel outer periphery from the temperature 
estimated value Te for the periphery adjacent portion to 
find a temperature difference estimated value Td for the 
outer periphery of the display screen, and outputs the 
temperature difference estimated value Td to the con- 



troller 3. 

[0060] The controller 3 selects, out of a plurality of 
light emitting formats, the corresponding light emitting 
format depending on the temperature difference esti- 
5 mated value Td found by the processing, generates a 
brightness control signal LC including a light emitting 
pulse control signal EC for designating the selected light 
emitting format and a multiplication factor k in the se- 
lected light emitting format, and outputs the generated 
brightness control signal LC to the brightness controller 
2. 

[0061] Fig. 3 is a block diagram showing the configu- 
ration of the brightness controller 2 shown in Fig. 1 . As 
shown in Fig. 3, the brightness controller 2 comprises a 
multiplication circuit 21, a video signal/sub-field corre- 
sponded, and a sub-field pulse generator 23. 
[0062] The multiplication circuit 21 multiplies the vid- 
eo signal VS by the multiplication factor k included in the 
brightness control signal LC, and outputs to the video 
signal/sub-field corresponder 22 a video signal whose 
luminance has been controlled by the multiplication fac- 
tor k. 

[0063] The video signal/sub-field corresponder 22 di- 
vides one field into a plurality of sub-fields to perform 
display. Accordingly, it generates from a video signal 
corresponding to one field image data for each sub-field 
in the light emitting format designated from the plurality 
of light emitting formats in response to the light emitting 
pulse control signal EC included in the brightness con- 
trol signal LC, and outputs a data driver driving control 
signal DC corresponding to the image data for each sub- 
field to the display 1 . 

[0064] The sub-field pulse generator 23 outputs to the 
display 1 the scan driver driving control signal CS and 
the sustain driver driving control signal US which corre- 
spond to each sub-field in the light emitting format des- 
ignated from the plurality of light emitting formats in re- 
sponse to the light emitting pulse control signal EC in- 
cluded in the brightness control signal LC. 
[0065] Fig. 4 is a block diagram showing the configu- 
ration of the display 1 shown in Fig. 1 .The display shown 
in Fig. 1 comprises a PDP (Plasma Display Panel) 11 , 
a data driver 12, a scan driver 13, and a sustain driver 
14. 

[0066] The data driver 12 is connected to a plurality 
of address electrodes (data electrodes) AD in the PDP 
11 . The scan driver 13 contains driving circuits respec- 
tively provided for scan electrodes SC in the PDP 11 , 
and each of the driving circuits is connected to the cor- 
responding scan electrode SC. The sustain driver 14 is 
together connected to a plurality of sustain electrodes 
SU in the PDP 11. 

[0067] The data driver 12 applies a write pulse to the 
corresponding address electrode AD in the PDP 11 dur- 
ing a write time period in accordance with the data driver 
driving control signal DS. On the other hand, the scan 
driver 13 successively applies the write pulses to the 
plurality of scan electrodes SC in the PDP 1 1 while shift- 
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ing a shift pulse In the vertical scanning direction during 
the write time period In accordance with the scan driver 
driving control signal CS. Consequently, address dis- 
charges are induced in the corresponding discharge 
cell, and the discharge cell corresponding to the video 5 
signal VS is selected. 

[0068] The scan driver 13 applies periodical sustain 
pulses to the plurality of scan electrodes SC in the PDP 
1 1 during a sustain time period in accordance with the 
scan driver driving control signal CS. On the other hand, 
the sustain driver 14 simultaneously applies sustain 
pulses which are shifted in phase by 1 80° from the sus- 
tain pulses applied to the scan electrodes SC in the sus- 
tain time period in accordance with the sustain driver 
driving control signal US. Consequently, sustain dis- 
charges are induced in the discharge cell selected in an 
address time period, and an image is displayed on the 
display screen with luminance corresponding to the vid- 
eo signal VS. 

[0069] Fig. 5 is a schematic view showing the config- 
uration of the PDP 11 shown in Fig. 4. As shown in Fig. 
5, the PDP 11 comprises a plurality of address elec- 
trodes AD, a plurality of scan electrodes SC, a plurality 
of sustain electrodes SU, a surface glass board FP, a 
reverse glass board BP, and a barrier wall WA. 
[0070] The plurality of address electrodes AD are ar- 
ranged in the vertjcal direction on the screen, and the 
plurality of scan electrodes SC and the plurality of sus- 
tain electrodes SU are arranged in the horizontal direc- 
tion on the screen. Further, the sustain electrodes SU 
are together connected. A discharge cell CE is formed 
at each of the intersections of the address electrodes 
AD, the scan electrodes SC, and the sustain electrodes 
SU. Each of the discharge cells CE composes a pixel 
on the screen. 

[0071] Furthermore, the scan electrodes SC and the 
sustain electrodes SU are formed in the horizontal di- 
rection on the screen such that they are paired on the 
surface glass board FP, and are covered with a trans- 
parent dielectric layer and a protective layer. On the oth- 
er hand, the address electrodes AD are formed in the 
vertical direction on the screen on the reverse glass 
board BP opposite to the surface glass board FP, a 
transparent dielectric layer is formed thereon, and a flu- 
orescent member is further applied thereon. The barrier 
wall WA is provided between the address electrodes 
AD, so that the adjacent discharge cells CE are sepa- 
rated from each other. When color display is performed, 
the address electrodes AD are provided every R, G, and 
B, and the barrier wall WA is provided between the ad- 
dress electrodes AD. 

[0072] The surface glass board FP and the reverse 
glass board BP are fixed with their outer peripheries 
joined to each other by a sealing glass SG. When the 
temperatures of the surface glass board FP and the re- 
verse glass board BP are raised by causing the display 
cells CE to emit light, cracks occur in the vicinity of the 
sealing glass SG for the surface glass board FP and the 



reverse glass board BP. Consequently, the PDP 11 may 
be damaged in many cases. In the present embodiment, 
the luminance of the PDP 11 is controlled on the basis 
of the temperature difference in the portion most easily 
damaged. Therefore, the temperature difference esti- 
mated value Td is found in the following manner. 
[0073] A portion, including at least the discharge cells 
CE positioned in the outermost periphery (for example, 
a square frame portion indicated by hatching), of the dis- 
play screen of the PDP 11, that is, a portion where the 
discharge cells CE are formed is taken as a periphery 
adjacent portion NE, to separate a video signal in the 
region by the periphery adjacent portion separator 41 in 
the temperature difference estimator 4. The separated 
video signal is integrated, for example, by the integration 
circuit 42 and the dissipated heat subtraction circuit 43, 
to find a temperature estimated value Te representing 
the temperature of the periphery adjacent portion NE. 
[0074] On the other hand, the panel periphery tem- 
perature setter 5 takes a portion of the sealing glass SG 
for the surface glass board FP and the reverse glass 
board BP and a portion between the discharge cell CE 
positioned in the outermost periphery and the sealing 
glass SG as the panel outer periphery, and sets the tem- 
perature of the portion as a reference value To. Conse- 
quently, the reference value To for the panel outer pe- 
riphery is subtracted from the temperature estimated 
value Te for the periphery adjacent portion NE, thereby 
operating the temperature difference estimated value 
Td for the outer periphery of the display screen. Conse- 
quently, the luminance is controlled, as described later, 
using the temperature difference estimated value Td 
representing the temperature difference in the portion 
most easily damaged, thereby more reliably preventing 
the PDP 11 form being damaged. 
[0075] In the present embodiment, the PDP 1 1 corre- 
sponds to a display, the temperature difference estima- 
tor 4 corresponds to a temperature estimation circuit 
and an operation circuit, and the brightness controller 2, 
the controller 3, the data driver 12, the scan driver 13, 
and the sustain driver 1 4 correspond to a control circuit. 
Further, the periphery adjacent portion separator 41 , the 
integration circuit 42, and the dissipated heat subtrac- 
tion circuit 43 correspond to a temperature estimation 
circuit, and the subtracter 44 corresponds to an opera- 
tion circuit. 

[0076] Description is now made of a gray scale dis- 
play method using five types of light emitting formats in 
which the total number of gray scales is 256, and one 
field is divided into eight sub-fields to perform display as 
an example of a gray scale display method for the dis- 
play device configured as described above. The gray 
scale display method to which the present invention is 
applied is not particularly limited to the following exam- 
ple. Another gray scale display method may be used. 
[0077] Fig. 6 is a diagram showing sub-fields where 
sustain discharges should be induced when the display 
screen is displayed at each gray scale level in a case 
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where the total number of gray scales is 256. In Fig. 6, 
the sub-fields SF1 to SFB are successively respectively 
weighted with brightness values 1, 2, 4, 8, 16, 32, 64, 
and 128, for example. Each of the weights is a value 
proportional to the luminance of the display screen, for 5 
example, the number of times of light emission in each 
of the discharge cells. 

[0078] In Fig. 6, the sub-fields SF1 to SF8 used for 
causing the discharge cell to emit light at each gray 
scale level are indicated by O. In order to cause the dis- 
charge cell to emit light at a gray scale level 1 , the sub- 
field SF1 (a weight 1) may be used. In order to cause 
the discharge cell to emit light at a gray scale level 3, 
the sub-field SF1 and the sub-field SF2 (a weight 2) may 
be used, and a corresponding column in each of the sub- 
fields is assigned O. If the sub-fields are combined with 
each other to cause the discharge cell to emit light in a 
number of times of light emission corresponding to the 
weight, gray scale display can be performed at each of 
the gray scale levels 0 to 255. The number of sub-fields 
obtained by the division, the weights, and so forth are 
not particularly limited to those in the above-mentioned 
example, and various modifications are possible. 
[0079] Description is now made of five types of light 
emitting formats in which the total number of gray scales 
is 256 as an example of a light emitting format using the 
sub-fields SF1 to SF8 which are weighted as described 
above. 

[0080] Fig. 7 is a diagram showing the number of light 
emitting pulses in each of the sub-fields SF1 to SF8 in 
each of the five types of light emitting formats A to E. 
Each of the light emitting formats A to E is determined 
by the controller 2 depending on the temperature esti- 
mated value Td, as described later, and is specified by 
the light emitting pulse control signal EC. 
[0081] In the light emitting format A, the total number 
of light emitting pulses is 1 275, five light emitting pulses 
are assigned to the sub-field SF1 , 1 0 light emitting puls- 
es are assigned to the sub-field SF2, and 20, 40, 80, 
1 60, 320, and 640 light emitting pulses are similarly as- 
signed, respectively, to the sub-fields SF3 to SF8. 
[0082] The total number of light emitting pulses is 
1020 in the light emitting format B, the total number of 
light emitting pulses is 765 in the light emitting format C, 
the total number of light emitting pulses is 510 in the 
light emitting format D, and the total number of light emit- 
ting pulses in the light emitting format E is 255. The 
number of light emitting pulses, as shown, is assigned 
to each of the sub-fields SF1 to SF8. 
[0083] When the sub-fields SF1 to SF8 are combined 
to perform display on 256 gray scales, therefore, the 
light emitting formats A to E differ in the number of light 
emitting pulses and luminance even at the same gray 
scale level. That is, when the luminance in the light emit- 
ting format E is used as a basis (once), the luminance 
in the light emitting format D is twice that in the light emit- 
ting format E, the luminance in the light emitting format 
C is three times that in the light emitting format E, the 



luminance in the light emitting format B is four times that 
in the light emitting format E, and the luminance in the 
light emitting format A is five times that in the light emit- 
ting format E. Consequently, the light emitting formats 
are successively switched from A to E, therefore, the 
luminance of the display screen can be lowered without 
significantly changing the total number of gray scales. 
[0064] Description is now made of the relationship be- 
tween a temperature difference estimated value Td and 
a multiplication factor k in a case where the light emitting 
formats A to E are combined with each other to induce 
sustain discharges. Fig. 8 is a diagram showing the re- 
lationship between a temperature difference estimated 
value Td and a multiplication factor k in a case where 
the light emitting formats A to E are combined with each 
otherto induce sustain discharges, The relationship be- 
tween the temperature difference estimated value Td 
and the multiplication factor k shown in Fig. 8 is previ- 
ously stored in the controller 3. The light emitting format 
and the multiplication factor k which correspond to the 
temperature difference estimated value Td estimated by 
the temperature difference estimator 4 are specified by 
the controller 3. 

[0085] As shown in Fig. 8, in the light emitting format 
A, as the temperature difference estimated value Td in- 
creases, the multiplication factor k linearly decreases 
from 1 .0 to 0.8. Then, in the light emitting format B, as 
the temperature difference estimated value Td increas- 
es, the multiplication factor k decreases from 1 .0 to 0.75. 
Then, in the light emitting format C, as the temperature 
difference estimated value Td increases, the multiplica- 
tion factor k decreases from 1 .0 to 0.67, Then, in the 
light emitting format D, as the temperature difference es- 
timated value Td increases, the multiplication factor k 
decreases from 1.0 to 0.5. Finally, in the light emitting 
format E, as the temperature difference estimated value 
Td increases, the multiplication factor k decreases from 
1.0. 

[0086] From the following reason, the multiplication 
factor is returned to 1 .0 when the light emitting format is 
switched after decreasing from 1.0. That is, the total 
number of light emitting pulses in the light emitting for- 
mat A is 1 275, and the total number of light emitting puls- 
es in the light emitting format B is 1 020. Accordingly, the 
ratio of the numbers of pulses is 0.8. When the light emit- 
ting format Is switched from A to B, therefore, the mul- 
tiplication factor k is switched from 0.8 to 1.0, thereby 
making it possible to reduce the number of light emitting 
pulses at a predetermined ratio depending on the tem- 
perature difference estimated value Td before and after 
the switching and to linearly control the luminance of the 
display screen. The same is true even at the time of later 
switching the light emitting format. 
[0087] The multiplication factor k is thus switched de- 
pending on the total number of light emitting pulses at 
the time of switching the light emitting format, thereby 
making it possible to linearly control the luminance of 
the display screen depending on the temperature differ- 
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ence estimated value Td even when the image is dis- 
played using the different light emitting format as well 
as to lower the luminance without extremely reducing 
the total number of gray scales. 
[0088] When the video signal VS is multiplexed by the 
multiplication factor k, to display the image using the vid- 
eo signal, the temperature difference estimated value 
Td increases, and the luminance after the control line- 
arly decreases, as shown in Fig. 9, thereby making it 
possible to lower the luminance of the display screen 
depending on the temperature difference estimated val- 
ue Td. In Fig. 9, the luminance in a case where the lu- 
minance is not decreased, that is, the temperature dif- 
ference estimated value Td is zero is 5 (a relative value). 
[0089] The light emitting format is not particularly lim- 
ited to the above-mentioned example. The sustain dis- 
charges may be induced using only the light emitting for- 
mat A out of the light emitting formats A to E. Fig. 1 0 is 
a diagram showing the relationship between the tem- 
perature difference estimated value Td and the multipli- 
cation factor k in a case where the light emitting format 
A is used. When the temperature difference estimated 
value Td is zero, that is, the temperature is not raised, 
as shown in Fig. 1 0, the multiplication factor k is output- 
ted as 1 .0. As the temperature difference estimated val- 
ue Td increases, the multiplication factor k linearly de- 
creases. Consequently, the video signal VS is multi- 
plexed by the multiplication factor k by the multiplication 
circuit 21 , thereby making it possible to lower the lumi- 
nance of the display screen depending on the temper- 
ature difference estimated value Td, as in a case shown 
in Fig. 9. 

[0090] Description is now made of a first luminance 
control method for the plasma display device configured 
as described above. 

[0091] First in the temperature difference estimator 4, 
a video signal for the periphery adjacent portion is sep- 
arated from a video signal VS by the periphery adjacent 
portion separator 41 , a luminance signal in the video sig- 
nal for the periphery adjacent portion is integrated by 
the integration circuit 42, and the amount of dissipated 
heat is subtracted by the dissipated heat subtraction cir- 
cuit 43, to calculate a temperature estimated value Te 
for the periphery adjacent portion. A reference value To 
for the panel outer periphery set by the panel periphery 
temperature setter 5 is subtracted from the temperature 
estimated value Te for the periphery adjacent portion by 
the subtracter 44, so that a temperature difference es- 
timated value Td for the periphery of the display screen 
is calculated. 

[0092] As shown in Fig. 8, a light emitting format and 
a multiplication factor k which correspond to the temper- 
ature difference estimated value Td are then determined 
by the controller 3, so that a light emitting pulse control 
signal EC corresponding to the determined light emitting 
format and a brightness control signal LC including the 
determined multiplication factor k are generated. 
[0093] Then in the brightness controller 2, the video 



signal VS is multiplied by the multiplication factor k in- 
cluded in the brightness control signal LC by the multi- 
plication circuit 21 , so that a video signal whose lumi- 
nance has been controlled is generated depending on 
5 the multiplication factor k. Image data for each sub-field 
in the light emitting format corresponding to the light 
emitting pulse control signal EC included in the bright- 
ness control signal LC is then generated from the video 
signal corresponding to one field whose luminance has 
been controlled by the video signal/sub-field corre- 
sponder 22, and a data driver driving control signal DS 
corresponding to the image data is outputted. Further, 
a scan driver driving control signal CS and a sustain driv- 
er driving control signal US which correspond to each 
sub-field in the light emitting format corresponding to the 
light emitting pulse control signal EC are generated by 
the sub-field pulse generator 23. 
[0094] Finally, in the display 1 , address discharges in 
the corresponding discharge cell are induced in re- 
sponse to the data driver driving control signal DS and 
the scan driver driving control signal CS by the data driv- 
er 1 2 and the scan driver 1 3, and sustain discharges are 
then induced in the discharge cell in which the address 
discharges have been induced in response to the scan 
driver driving control signal CS and the sustain driver 
driving control signal US by the scan driver 13 and the 
sustain driver 14. Accordingly, an image is displayed on 
the display screen with the luminance controlled de- 
pending on the multiplication factor k. The larger the 
temperature difference estimated value Td becomes, 
the lower the luminance of the display screen becomes. 
[0095] As described in the foregoing, in the luminance 
control method, the temperature estimated value Te cor- 
responding to the temperature of the periphery adjacent 
portion of the display screen of the PDP 1 1 is estimated 
from the video signal VS, the temperature difference es- 
timated value Td is found using the temperature esti- 
mated value Te and the reference value To correspond- 
ing to the temperature of the panel outer periphery, the 
light emitting format and the multiplication factor k which 
correspond to the temperature difference estimated val- 
ue Td are determined, and the luminance of the display 
screen of the PDP 11 is controlled by the light emitting 
format and the multiplication factor k which have been 
determined. Consequently, the luminance can be con- 
trolled on the basis of the temperature difference be- 
tween the panel outer periphery which greatly affects 
the damage to the PDP 11 and the periphery adjacent 
portion closest to the panel outer periphery, thereby 
making it possible to more reliably prevent the PDP 11 
from being damaged. Further, only the temperature es- 
timated value Td for the periphery adjacent portion is 
operated, so that the amount of operation is reduced, 
thereby making it possible to simplify the processing as 
well as to shorten the processing time. 
[0096] Description is now made of a second lumi- 
nance control method for the plasma display device. 
The second luminance control method is a method of 
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dividing the display screen into a plurality of blocks and 
controlling the luminance of the peripheral block adja- 
cent to the outer periphery of the display screen out of 
the blocks obtained by the division. The control method 
is carried out by the controller 3 outputting a multiplica- 5 
tion factor k corresponding to a temperature difference 
estimated value Td when a video signal VS correspond- 
ing to the peripheral block is inputted to the multiplication 
circuit 21, outputting one as the multiplication factor k 
when the video signal VS corresponding to the inner 
block other than the peripheral block is inputted to the 
multiplication circuit 21 , and multiplying the video signal 
VS by the multiplication factors k by the multiplication 
circuit 21 . In this case, a vertical synchronizing signal 
and a horizontal synchronizing signal, for example, are 
inputted to the controller 3 through the temperature dif- 
ference estimator 4, and the display screen is divided 
using the horizontal synchronizing signal and the verti- 
cal synchronizing signal, for example, to specify the pe- 
ripheral block. 

[0097] Fig. 1 1 is a diagram showing an example of a 
multiplication factor k for each block in a case where the 
luminance of the peripheral block is controlled. In the 
following, description is made of a case where the dis- 
play screen is divided into a total of 25 blocks, that is, 
five blocks in the longitudinal direction and five blocks 
in the transverse direction. However, the number of di- 
visions of the display screen is not particularly limited to 
that in this example. The number can be suitably deter- 
mined depending on the number of pixels composing 
the display screen, and the processing capabilities of 
the temperature difference estimator 4, the controller 3, 
and so forth, for example. In Fig. 11 , a discharge cell in 
the outermost periphery is positioned in the outermost 
periphery of each peripheral block, and an outer frame 
indicates the outer periphery of the PDP 11 . 
[0098] In the example shown in Fig. 11, the multipli- 
cation factor k for the peripheral blocks (blocks indicated 
by hatching) is set to 0.5, and the multiplication factor k 
for the other inner blocks is set to one. In this case, the 
multiplication factor k is decreased only in a portion of 
the peripheral block most easily damaged, and the lu- 
minance of this portion is reduced. Consequently, the 
PDP 11 can be more reliably prevented from being dam- 
aged without lowering the luminance of the inside of the 
display screen. 

[0099] Description is now made of a third luminance 
control method for the plasma display device. The third 
luminance control method is a method of controlling the 
luminance of each of blocks such that the luminance of 
the peripheral block is made lower than that of the inner 
block. The control method is carried out by the controller 
3 outputting a multiplication factor k corresponding to a 
temperature difference estimated value Td when a vid- 
eo signal VS corresponding to the peripheral block is 
inputted to the muitiplication circuit 21, increasing the 
multiplication factor k depending on the position of each 
of the blocks such that the multiplication factor for the 



block at the center is one when the video signal VS cor- 
responding to the inner block other than the peripheral 
block is inputted to the multiplication circuit 21 , and mul- 
tiplying the video signal VS by the multiplication factor 
k by the multiplication circuit 21 . 
[01 00] Fig. 1 2 is a diagram showing an example of the 
multiplication factor k for each block in a case where the 
luminance of the blocks is controlled such that the lumi- 
nance of the peripheral blocks is made lower than that 
of the inner blocks. In the example shown in Fig. 12, the 
multiplication factor k for the peripheral blocks is set to 
0.5, the multiplication factor k for the inner blocks is set 
to 0.75, and the muitiplication factor k for the block at 
the center is set to one. In this case, the luminance of a 
portion of the peripheral block most easily damaged is 
most greatly reduced, thereby making it possible to 
more reliably prevent the PDP 11 from being damaged. 
Since the multiplication factor k is gradually decreased 
toward the outer periphery of the PDP 11 , the change in 
the luminance by the change in the multiplication factor 
k is difficult to visually know, thereby making it possible 
to prevent the image quality from being degraded. The 
amount of change of the multiplication factor k depend- 
ing on the position of the block is not particularly limited 
to that in the above-mentioned example. Various modi- 
fications are possible. For example, the amount of 
change on the side of the outer periphery is made larger. 
[0101] Description is now made of a plasma display 
device according to a second embodiment of the 
present invention. Fig. 13 is a block diagram showing 
the configuration of the plasma display device according 
to the second embodiment of the present invention. 
[0102] The plasma display device shown in Fig. 13 di- 
vides a display screen of a display 1 into a plurality of 
blocks, finds a peripheral block temperature difference 
estimated value Tbd for each peripheral block adjacent 
to the outer periphery of the display screen out of the 
blocks obtained by the division, and controls luminance 
using the peripheral block temperature difference esti- 
mated value Tbd. Consequently, the plasma display de- 
vice shown in Fig. 13 is the same as the plasma display 
device shown in Fig. 1 except that the temperature dif- 
ference estimator 4 is changed into a temperature dif- 
ference estimator 4A for estimating the peripheral block 
temperature difference estimated value Tbd for each 
peripheral block. Accordingly, the same portions are as- 
signed the same reference numerals and hence, the de- 
scription thereof is not repeated. Only the temperature 
difference estimator 4A obtained by the change will be 
described in detail. 

[01 03] Fig. 1 4 is a block diagram showing the config- 
uration of the temperature difference estimator 4A 
shown in Fig. 13. The temperature difference estimator 
4A shown in Fig. 14 is the same as the temperature dif- 
ference estimator 4 shown in Fig. 2 except that a block 
separator 45 is added between a periphery adjacent 
portion separator 41 and an integration circuit 42. Ac- 
cordingly, the same portions are assigned the same ref- 
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erence numerals and hence, the description thereof is 
not repeated. 

[0104] As shown in Fig. 14, the block separator 45 is 
connected to the periphery adjacent portion separator 
41 , and receives a video signal for a periphery adjacent 
portion which is outputted from the periphery adjacent 
portion separator 41 , separates the video signal for each 
peripheral block adjacent to the outer periphery of the 
display screen, and outputs the divided video signal to 
the integration circuit 42. In this case, a vertical synchro- 
nizing signal and a horizontal synchronizing signal, for 
example, included in the video signal VS are inputted to 
the block separator 45, so that the peripheral block is 
extracted using the horizontal synchronizing signal and 
the vertical synchronizing signal, for example. In a stage 
succeeding the integration circuit 42, each processing 
is performed, as in the first embodiment, for each pe- 
ripheral block. Finally, the peripheral block temperature 
difference estimated value Tbd is outputted for each pe- 
ripheral block from a subtracter 44. 
[0105] Fig. 15 is a diagram showing an example of a 
temperature estimated value Tb and a peripheral block 
temperature difference estimated value Tbd which are 
estimated for each peripheral block. Although in the fol- 
lowing, description is made of a case where the display 
screen is divided into five blocks in the longitudinal di- 
rection and five blocks in the transverse direction, and 
the block adjacent to the outer periphery of the display 
screen out of the blocks obtained by the division is taken 
as a peripheral block, the number of divisions of the dis- 
play screen is not particularly limited to that in this ex- 
ample. The number can be suitably determined depend- 
ing on the number of pixels composing the display 
screen, and the processing capabilities of the tempera- 
ture difference estimator 4A, the controller 3, and so 
forth, for example. In Fig. 15, a discharge cell in the out- 
ermost periphery is positioned in the outermost periph- 
ery of the peripheral block, and an outer frame indicates 
the outer periphery of a PDP 11 . 
[0106] As shown in Fig. 15(a), the temperature esti- 
mated value Tb is determined for each peripheral block. 
For example, the temperature estimated value Tb for the 
peripheral block in the upper left of the display screen 
is 1 7, the temperature estimated value Tb for the periph- 
eral block adjacent thereto on the right side is 18, and 
the temperature estimated value Tb for the peripheral 
block adjacent thereto on the right side is 20. The tem- 
perature estimated value Tb is thus estimated for each 
peripheral block. 

[0107] A reference value To is subtracted from each 
of the temperature estimated values Tb shown in Fig. 
15(a). In this example, the reference value To for the 
peripheral blocks included in two rows in an upper part 
UR is set to 10, and the reference value To for the pe- 
ripheral blocks included in three rows in a lower part DR 
is set to five. Consequently, the peripheral block tem- 
perature difference estimated value Tbd for each of the 
peripheral blocks from which each of the reference val- 



ues has been subtracted is a value shown in Fig. 15(b). 
A multiplication factor k is determined, as in Fig. 8, for 
each of the peripheral blocks using the value, and the 
luminance of the peripheral block is controlled depend- 
5 ing on the multiplication factor k. 

[0108] Generally in the PDP 11 , an address electrode 
AD is wired to its upper part, as shown in Fig. 5. Accord- 
ingly, a vent for cooling, for example, is provided in its 
lower part. The temperature of the upper part tends to 
be raised more easily, as compared with the tempera- 
ture of the lower part. Consequently, a high reference 
value is set with respect to the upper part UR in the PDP 
11 , and a lower reference value is set in the lower part 
DR, as compared with that in the upper part UR, thereby 
making it possible to calculate a temperature difference 
estimated value closer to thermal stress actually created 
in the panel outer periphery of the PDP 11 . As a result, 
the PDP 11 can be more reliably prevented from being 
damaged, and the luminance is not lowered any more 
than necessary. A method of controlling luminance us- 
ing a plurality of reference values which differ depending 
on the position of the panel outer periphery of the PDP 
11 , as described above, is also applicable to other em- 
bodiments. 

[01 09] The controller 3 uses the peripheral block tem- 
perature difference estimated value Tbd for each pe- 
ripheral block found in the above-mentioned manner, to 
output a brightness control signal LC to a brightness 
controller 2 such that luminance is controlled for each 
peripheral block. The brightness controller 2 outputs to 
the display 1 an address driver driving control signal AD, 
a scan driver driving control signal CS, and a sustain 
driver driving control signal US for controlling the lumi- 
nance for each peripheral block in response to a bright- 
ness control signal LC. In the display 1 , the luminance 
is controlled for each peripheral block in response to 
each of the inputted driving control signals by each lu- 
minance control method described below. 
[0110] The present embodiment is the same as the 
first embodiment except that the temperature difference 
estimator 4A corresponds to a temperature estimation 
circuit and an operation circuit, and the block separator 
45 corresponds to a block extraction circuit. 
[01 1 1] Afirst luminance control method forthe plasma 
display device configured as described above will be de- 
scribed. The first luminance control method is a method 
of estimating a temperature estimated value Tb for each 
peripheral block, subtracting a reference value To from 
the temperature estimated value Tb for the peripheral 
block to find a peripheral block temperature difference 
estimated value Tbd, and controlling luminance de- 
pending on the peripheral block temperature difference 
estimated value Tbd for the peripheral block. Also in the 
control method, a multiplication factor k corresponding 
to the peripheral block temperature difference estimated 
value Tbd for the peripheral block is outputted when a 
video signal VS corresponding to the peripheral block 
separated by the block separator 45 is inputted to a mul- 
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tiplication circuit 21 , one is outputted as the multiplica- 
tion factor k when the video signal VS corresponding to 
the inner block other than the peripheral block is inputted 
to the multiplication circuit 21 , and the video signal VS 
is multiplied by the multiplication factors k by the multi- 5 
plication circuit 21. 

[0112] Fig. 16 is a diagram showing an example of a 
peripheral block temperature difference estimated value 
Tbd and a multiplication factor for each peripheral block 
in a case where luminance is controlled for the periph- 
eral block by the first luminance control method. 
[0113] First, as shown in Fig. 16(a), it is assumed that 
a peripheral block temperature difference estimated val- 
ue Tbd is estimated for each peripheral block. That is, 
it is assumed that the peripheral block temperature dif- 
ference estimated value Tbd for the peripheral blocks 
positioned at the respective centers of the upper side, 
the lower side, the left side, and the right side of the dis- 
play screen is 20, and the peripheral block temperature 
difference estimated value Tbd for the other peripheral 
blocks is zero. In this case, a multiplication factor k for 
the peripheral block is as shown in Fig. 16(b). That is, 
the multiplication factor k for the peripheral blocks at the 
respective centers of the upper side, the lower side, the 
left side, and the right side is 0.5, and the multiplication 
factor k for the other peripheral blocks is one. The lumi- 
nance of each of the peripheral blocks is controlled de- 
pending on the multiplication factor k. 
[0114] In this case, the multiplication factor k is de- 
creased only in the peripheral block where the periph- 
eral block temperature difference estimated value Tbd 
is large, and only the luminance of this portion is re- 
duced. Consequently, only the luminance of the periph- 
eral block most easily damaged is lowered without low- 
ering the luminance of the other block, thereby making 
it possible to more reliably prevent the PDP 1 1 from be- 
ing damaged. 

[0115] A second luminance control method for the 
plasma display device will be described. The second lu- 
minance control method is for controlling luminance for 
each peripheral block on the basis of a peripheral block 
temperature difference estimated value Tbd 1 obtained 
by subjecting a peripheral block temperature difference 
value Tbd between adjacent peripheral blocks to filter- 
ing processing such that the amount of controlled lumi- 
nance between the adjacent peripheral blocks is 
smoothly changed. In the control method, the peripheral 
block temperature difference estimated value Tbd is 
subjected to filtering processing such as integration or 
interpolation between the adjacent peripheral blocks by 
the controller 3, a multiplication factor k corresponding 
to the peripheral block temperature difference estimated 
value Tbd' after the filtering processing is outputted, and 
a video signal VS corresponding to the peripheral block 
is multiplied by the multiplication factor k in the multipli- 
cation circuit 21 . 

[01 16] Fig. 1 7 is a diagram showing an example of a 
peripheral block temperature difference estimated value 



Tbd for each peripheral block, a peripheral block tem- 
perature difference estimated value Tbd' after filtering 
processing, and a multiplication factor k in a case where 
luminance is controlled for each peripheral block such 
that the amount of controlled luminance is smoothly 
changed by the second luminance control method. 
[01 1 7] First, as shown in Fig. 1 7(a) , it is assumed that 
a peripheral block temperature difference estimated val- 
ue Tbd is estimated for each peripheral block, as in Fig. 
16(a). The peripheral block temperature difference es- 
timated value Tbd is then filtered by interpolation be- 
tween the adjacent peripheral blocks. The peripheral 
block temperature difference estimated value Tbd' after 
the filtering processing is as shown in Fig. 17(b). A pe- 
ripheral block temperature difference estimated value 
Tbd for the peripheral block between the peripheral 
block having a peripheral block temperature difference 
estimated value Tbd of 20 and the peripheral block hav- 
ing a peripheral block temperature difference estimated 
value Tbd of 0 is interpolated from zero to 10. In this 
case, a multiplication factor k for each of the peripheral 
blocks is as shown in Fig. 17(c). That is, the multiplica- 
tion factor k for the peripheral blocks at the respective 
centers of the upper side, the lower side, the left side 
and the right side is 0.5, the multiplication factor k for 
the peripheral block positioned at each vertex of the dis- 
play screen is one, and the multiplication factor k for the 
intermediate peripheral block is 0.75. The multiplication 
factor k is smoothly changed. The luminance of each of 
the peripheral blocks is controlled depending on the 
multiplication factor k. 

[0118] In this case, the luminance of a portion of the 
peripheral block most easily damaged is most greatly 
reduced, and thermal stress in the peripheral block is 
smoothly changed, thereby making it possible to more 
reliably prevent the PDP 11 from being damaged. Fur- 
ther, the multiplication factor k is gradually smoothly 
changed. Accordingly, the change in the luminance by 
the change in the multiplication factor k is difficult to vis- 
ually know, thereby making it possible to prevent the im- 
age quality from being degraded. The change in the mul- 
tiplication factor k by the filtering processing is not par- 
ticularly limited. Various modifications are possible. For 
example, the multiplication factor k is exponentially 
changed. 

[0119] Description is now made of a plasma display 
device according to a third embodiment of the present 
invention. Fig. 18 is a block diagram showing the con- 
figuration of the plasma display device according to the 
third embodiment of the present invention. 
[0120] The plasma display device shown in Fig. 18 di- 
vides a display screen of a display 1 into a plurality of 
blocks, finds a peripheral block temperature difference 
estimated value Tbd for each peripheral block adjacent 
to the outer periphery of the display screen out of the 
blocks obtained by the division, extracts the maximum 
peripheral block temperature difference estimated value 
Tmax out of the peripheral block temperature difference 
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estimated values Tbd, and controls luminance using the 
maximum peripheral block temperature difference esti- 
mated value Tmax. Consequently, the plasma display 
device shown in Fig. 18 is the same as the plasma dis- 
play device shown in Fig. 13 except that the temperature 5 
difference estimator 4A is changed into a temperature 
difference estimator 4B for estimating the peripheral 
block temperature difference estimated value Tbd for 
each peripheral block and extracting the maximum pe- 
ripheral block temperature difference estimated value 
Tmax. Accordingly, the same portions are assigned the 
same reference numerals and hence, the description 
thereof is not repeated. Only the temperature difference 
estimator 4B obtained by the change will be described 
in detail. 

[0121] Fig. 19 is a block diagram showing the config- 
uration of the temperature difference estimator 4B 
shown in Fig. 18. The temperature difference estimator 
4B shown in Fig. 1 8 is the same as the temperature dif- 
ference estimator 4A shown in Fig. 14 except that a 
maximum selector 46 is added in a stage succeeding a 
subtracter 44. Accordingly, the same portions are as- 
signed the same reference numerals and hence, the de- 
scription thereof is not repeated. 
[0122] As shown in Fig. 19, the maximum selector 46 
is connected to the subtracter 44, and selects a maxi- 
mum peripheral block temperature difference estimated 
value Tb out of the peripheral block temperature differ- 
ence estimated values Tbd for the peripheral blocks in 
one field, that is, one display screen which are outputted 
from the subtracter 44 and extracts the maximum pe- 
ripheral block temperature difference estimated value 
Tbd as a maximum peripheral block temperature differ- 
ence estimated value Tmax. 

[0123] Fig. 20 is a diagram showing an example of a 
temperature estimated value Tb, a peripheral block tem- 
perature difference estimated value Tbd, and a maxi- 
mum peripheral block temperature difference estimated 
value Tmax which are estimated for each peripheral 
block. 

[0124] As shown in Fig. 20(a), it is assumed that a 
temperature estimated value Tb is estimated for each 
peripheral block, as in Fig. 15(a). As shown in Fig. 20 
(b), a peripheral block temperature difference estimated 
value Tbd for each peripheral block is then found, as in 
Fig. 15(b). Finally, a peripheral block at the lower left 
corner having a maximum peripheral block temperature 
difference estimated value Tbd (13 in the example 
shown in Fig. 20) out of peripheral block temperature 
difference estimated values Tbd shown in Fig. 20(b) is 
selected, and 13 which is the peripheral block temper- 
ature difference estimated value Tbd for the peripheral 
block is taken as the maximum peripheral block temper- 
ature difference estimated value Tmax. 
[0125] As a result, as shown in Fig. 20(C), the periph- 
eral block temperature difference estimated values Tbd 
for all the peripheral blocks are replaced with the maxi- 
mum peripheral block temperature difference estimated 



value Tmax. A multiplication factor k is determined, as 
in Fig. 8, for each peripheral block using the maximum 
peripheral block temperature difference estimated value 
Tmax, and the luminance of each of the peripheral 
blocks is controlled depending on the multiplication fac- 
tor k. 

[0126] A controller 3 uses the maximum peripheral 
block temperature difference estimated value Tmax 
found in the above-mentioned manner, to output a 
brightness control signal LC to a brightness controller 2 
such that the luminance is controlled for each peripheral 
block. The brightness controller 2 outputs to a display 1 
an address driver driving control signal AD, a scan driver 
driving control signal CS, and a sustain driver driving 
control signal US for controlling luminance for each pe- 
ripheral block depending on the brightness control sig- 
nal LC. In the display 1, the luminance is controlled in 
response to each of the inputted driving control signals. 
[0127] The present embodiment is the same as the 
second embodiment except that a temperature differ- 
ence estimator 4B corresponds to a temperature esti- 
mation circuit and an operation circuit. 
[0128] In the plasma display device configured as de- 
scribed above, the luminance control method for each 
of the above-mentioned embodiments can be used, 
thereby making it possible to obtain the same effect. 
[0129] In the present embodiment, the luminance is 
controlled using the maximum peripheral block temper- 
ature difference estimated value Tmax representing the 
largest temperature difference in the peripheral blocks, 
thereby making it possible to more reliably prevent the 
PDP 11 from being damaged. Further, the luminance is 
controlled by one maximum peripheral block tempera- 
ture difference estimated value, so that processing for 
controlling the luminance is simplified. 
[0130] Description is now made of a plasma display 
device according to a fourth embodiment of the present 
invention. Fig. 21 is a block diagram showing the con- 
figuration of the plasma display device according to the 
fourth embodiment of the present invention. 
[0131] The plasma display device shown in Fig. 21 is 
the same as the plasma display device shown in Fig. 1 
except that a temperature measuring unit 6 is added. 
Accordingly, the same portions are assigned the same 
reference numerals and hence, the description thereof 
is not repeated. 

[0132] As shown in Fig. 21 , the temperature measur- 
ing unit 6 is connected to a panel periphery temperature 
setter 5, and directly measures the temperature of the 
panel outer periphery of a PDP 11 and outputs the 
measured temperature to the panel periphery tempera- 
ture setter 5. The panel periphery temperature setter 5 
sets a reference value To corresponding to the meas- 
ured temperature and outputs the set reference value 
To to a temperature difference estimator 4. After that, 
the subsequent processing is performed, as in the first 
embodiment, so that luminance is controlled. 
[0133] The present embodiment is the same as the 
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first embodiment except that the pane! periphery tem- 
perature setter 5 and the temperature measuring unit 6 
correspond to a measurement circuit. 
[0134] In the plasma display device configured as de- 
scribed above, the luminance control method in the first 
embodiment can be similarly used, thereby making it 
possible to obtain the same effect. When the tempera- 
ture measuring unit 6 in the present embodiment is used 
for another embodiment, a luminance control method in 
another embodiment can be also similarly used, thereby 
making it possible to obtain the same effect. 
[01 35] In the present embodiment, the temperature of 
the panel outer periphery is directly measured, and the 
luminance can be controlled on the basis of the refer- 
ence value To corresponding to the temperature. Even 
when the reference value To Is changed due to the var- 
iation in outer air temperature, for example, therefore, 
the PDP 11 can be more reliably prevented from being 
damaged. The number of measuring points in the tem- 
perature measuring unit 6 may be one or plural in the 
panel outer periphery. When a plurality of points are 
measured, a reference value may be set for each of the 
measuring points, or a reference value may be set, for 
example, with respect to the average of the results of 
the measurement of the plurality of points. 
[0136] Although in each of the above-mentioned em- 
bodiments, the video signal VS is multiplexed by the 
multiplication factor k included in the brightness control 
signal LC outputted from the controller 3 in the multipli- 
cation circuit 21 to control the luminance, the maximum 
luminance of an image displayed on the PDP 11 may be 
lowered by changing the multiplication circuit 21 into a 
limiting circuit for limiting the maximum luminance of the 
video signal, outputting an upper-limit value of the max- 
imum luminance corresponding to the temperature dif- 
ference estimated value from the controller 3, and lim- 
iting only luminance exceeding the upper-limit value of 
the maximum luminance by the limiting circuit. 



Claims 

1 . A display device comprising: 

a display for displaying an image with lumi- 
nance corresponding to a video signal inputted 
from the exterior; 

a temperature estimation circuit for estimating 
from said video signal a temperature estimated 
value corresponding to the temperature of a 
display screen of said display; 
an operation circuit for finding a temperature 
difference estimated value using a reference 
value corresponding to the temperature of the 
outer periphery of said display and said temper- 
ature estimated value; and 
a control circuit for controlling the luminance of 
the image displayed on said display on the ba- 



sis of said temperature difference estimated 
value. 

2. The display device according to claim 1 , character- 
5 ized In that said temperature estimation circuit es- 
timates the temperature estimated value corre- 
sponding to the temperature of the outer periphery 
of the display screen of said display. 

10 3. The display device according to claim 1 , character- 
ized in that 

said display comprises first and second boards 
between which a plurality of light emitting ele- 
*5 ments are formed and to which its outer periph- 

ery is fixed, and 

the outer periphery of said display includes a 
portion between the light emitting element po- 
sitioned in the outermost periphery out of said 
20 plurality of light emitting elements and a fixed 

portion of said first and second boards. 

4. The display device according to claim 1 , character- 
ized in that 

25 

said temperature estimation circuit estimates 
said temperature estimated value by integrat- 
ing data relating to the luminance from said vid- 
eo signal and subtracting the amount of dissi- 
30 pated heat therefrom, and 

said operation circuit subtracts said reference 
value from said temperature estimated value, 
to find said temperature difference estimated 
value. 

35 

5. The display device according to claim 1 , character- 
ized in that said control circuit lowers the lumi- 
nance of the image displayed on said display with 
the increase in said temperature difference estimat- 

40 ed value. 

6. The display device according to claim 1 , character- 
ized in that said control circuit lowers the maximum 
luminance of the image displayed on said display 

45 with the increase in said temperature difference es- 
timated value. 

7. The display device according to claim 1 , character- 
ized in that 

50 

said display displays the image with a gray 
scale corresponding to said video signal out of 
a plurality of gray scales, and 
said control circuit lowers the luminance of the 
55 image displayed on said display at the same ra- 

tio for each of the gray scales. 

8. The display device according to claim 1 , character- 
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ized in that 

said display displays the Image with a gray 
scale corresponding to said video signal using 
a plurality of light emitting formats which are the 
same in the total number of gray scales and dif- 
fer in the number of light emitting pulses on 
each of the gray scales, and 
said control circuit controls the luminance of the 
image displayed on said display using the light 
emitting format selected depending on the tem- 
perature difference estimated value out of said 
plurality of light emitting formats. 

9. The display device according to claim 1 , character- 
ized in that said control circuit divides the display 
screen of said display into a plurality of blocks, ex- 
tracts from the plurality of blocks the peripheral 
block adjacent to the outer periphery of the display 
screen, and lowers the luminance of said peripheral 
block. 

1 0. The display device according to claim 1 , character- 
ized in that said control circuit divides the display 
screen of said display into a plurality of blocks, ex- 
tracts from the plurality of blocks the peripheral 
block adjacent to the outer periphery of the display 
screen, and makes the luminance of said peripheral 
block lower than that of the block inside the display 
screen of said display. 

1 1 . The display device according to claim 1 , character- 
ized by further comprising 

a block extraction circuit for dividing the display 
screen of said display into a plurality of blocks 
and extracting from said plurality of blocks the 
peripheral blocks adjacent to the outer periph- 
ery of the display screen, 
said temperature estimation circuit estimates 
the temperature estimated values for said pe- 
ripheral blocks, 

said operation circuit finds a peripheral block 
temperature difference estimated value from 
the temperature estimated values estimated for 
the peripheral blocks, and 
said control circuit controls the luminance for 
each of the peripheral blocks on the basis of 
the peripheral block temperature difference es- 
timated value. 

12. The display device according to claim 11, charac- 
terized in that said control circuit controls the lumi- 
nance for each of said peripheral blocks such that 
the amount of controlled luminance between the ad- 
jacent peripheral blocks is smoothly changed on the 
basis of the peripheral block temperature difference 
estimated value. 



1 3. The display device according to claim 1 , character- 
ized by further comprising 

a block extraction circuit for dividing the display 
s screen of said display into a plurality of blocks 

and extracting from said plurality of blocks the 
peripheral blocks adjacent to the outer periph- 
ery of the display screen, 
said temperature estimation circuit estimates 
10 the temperature estimated values for said pe- 

ripheral blocks, 

said operation circuit finds, out of the tempera- 
ture estimated values estimated for the periph- 
eral blocks, peripheral block temperature differ- 

'5 ence estimated values for the peripheral 

blocks, and extracts from the peripheral block 
temperature difference estimated values the 
maximum peripheral block temperature differ- 
ence estimated value, and 

20 said control circuit controls the luminance of the 

image displayed on the display on the basis of 
the maximum peripheral block temperature dif- 
ference estimated value. 

25 1 4. The display device according to claim 1 , character- 
ized In that said reference value includes a plurality 
of reference values which differ depending on the 
position of the outer periphery of said display. 

30 1 5. The display device according to claim 1 , character- 
ized by further comprising a measurement circuit 
for measuring the temperature of the outer periph- 
ery of said display and outputting to said operation 
circuit the reference value corresponding to the 
35 measured temperature. 

16. A luminance control method for a display device 
comprising a display for displaying an image with 
luminance corresponding to a video signal inputted 

40 from the exterior, characterized by comprising the 
steps of: 

estimating from said video signal a temperature 
estimated value corresponding to the tempera- 
45 ture of a display screen of said display; 

finding a temperature difference estimated val- 
ue using a reference value corresponding to the 
temperature of the outer periphery of said dis- 
play and said temperature estimated value; and 
50 controlling the luminance of the image dis- 

played on said display on the basis of said tem- 
perature difference estimated value. 

17. The luminance control method for the display de- 
55 vice according to claim 16, characterized in that 

said temperature estimating step comprises the 
step of estimating the temperature estimated value 
corresponding to the temperature of the outer pe- 
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riphery of the display screen of said display. 

18. The luminance control method for the display de- 
vice according to claim 16, characterized in that 

5 

said display displays the image on a gray scale 
corresponding to said video signal using a plu- 
rality of light emitting formats which are the 
same in the total number of gray scales and dif- 
fer in the number of light emitting pulses on 10 
each of the gray scales, and 
said controlling step comprises the step of con- 
trolling the luminance of the image displayed 
on said display using the light emitting format 
selected depending on the temperature differ- '5 
ence estimated value out of said plurality of 
light emitting formats. 

19. The luminance control method for the display de- 
vice according to claim 16, characterized in that 20 
said controlling step comprises the step of dividing 

the display screen of said display into a plurality of 
blocks, extracting from the plurality of blocks the pe- 
ripheral blocks adjacent to the outer periphery of the 
display screen, and lowering the luminance of said 25 
peripheral blocks. 

20. The luminance control method for the display de- 
vice according to claim 1 6, characterized by fur- 
ther comprising the step of dividing the display 30 
screen of said display into a plurality of blocks and 
extracting from said plurality of blocks the peripher- 
al blocks adjacent to the outer periphery of the dis- 
play screen, 

35 

said temperature estimating step comprises 
the step of estimating the temperature estimat- 
ed values for said peripheral blocks, 
said temperature difference estimated value 
operating step comprises the step of finding a 40 
peripheral block temperature difference esti- 
mated value from the temperature estimated 
values estimated for the peripheral blocks, and 
said controlling step comprises the step of con- 
trolling the luminance for each of the peripheral 
blocks on the basis of the peripheral block tem- 
perature difference estimated value. 
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